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2,2-Dimethyl-4-(toluenesulfonyloxymethyl)-1,3-dioxolane (20)
p-Toluenesulfonyl chloride (31.74 g, 166.46 mol) was added portionwise over a period of 10 min. to a solution 2,2-dimethyl-4-(hydroxymethyl)-1,3-dioxolane (19) (20.0 g, 151.33 mmol) in anhydrous pyridine (40 mL) in an ice bath. The resulting solution was slowly brought to room temperature and stirred overnight. During that time, a white precipitate formed. The pyridine was removed under reduced pressure and the residue was diluted with AcOEt (100 mL), washed subsequently with cold aqueous 1 M HCl (2 × 150 mL), saturated NaHCO 3 (100 mL) and brine (200 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated to give a light yellow oil. The crude product was purified by column chromatography over silica gel with gradient elution 10%-30% AcOEt/hexanes to afford 3-tosyloxy-1,2-propanediol acetonide 20 (43.16 g, 99% yield). Rf = 0.68 (1% MeOH/CH2Cl2 Method A. Sodium hydroxide (8.8 g, 220.02 mmol) was added portionwise to a stirred solution of phenol (20.71 g, 220.02 mmol) in a mixture of EtOH and H 2 O (3:1, 80 mL). After being stirred for 10 min, a solution of solketal tosylate 20 (42.0 g, 146.68 mmol) in EtOH (50 mL) was added dropwise and the reaction mixture was heated at reflux for 20 h with disappearance of the starting tosylate 20 (TLC, CH2Cl2). The EtOH was then evaporated, the residue was treated with 10% aq NaOH (90 mL) and extracted with CH 2 Cl 2 (3 × 50 mL). The combined organic layers were washed with H 2 O (3 × 100 mL), dried over Na 2 SO 4 , filtered and evaporated to give a light yellow oil. The crude product was purified by column chromatography over silica gel with gradient elution 1%-3% AcOEt/hexanes to afford the acetonide 21 (27.37 g, 89% yield). Rf = 0.28 (CH2Cl2 .39 mmol) in anhydrous toluene (50 mL) was slowly added to a mixture of phenol (10.0 g, 106.26 mmol) and PPh 3 (41.92 g, 159.39 mmol) in anhydrous toluene (150 mL) at 90 °C over 30 min. After heating at 100 °C for another 18 h, TLC analysis (CH 2 Cl 2 ) indicated disappearance of the starting solketal 19. The excess of toluene (100 mL) was evaporated and the residue was put into refrigerator for several hours. Triphenylphosphine oxide was removed by filtration on a Büchner funnel and washed with cold toluene (3 × 50 mL). The filtrate and washings were combined and washed with aqueous 10% NaOH (100 mL) and H2O (200 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated to give an orange-yellow oil. The crude product was purified by column chromatography over silica gel with gradient elution 1%-3% AcOEt/hexanes to afford the acetonide 21 (21.24 g, 96% yield). M.p. 63-64 °C (lit. m.p. 63 °C [2] ). The characterization data from IR and NMR spectra were identical in all aspects with those of 2 obtained according to the Method A.
3-(Phenoxy)propane-1,2-diol (22)
1.0 M aq HCl (190 mL) was added in one portion to a solution of acetonide 21 (26.0 g, 124.85 mmol) in acetone (250 mL). After heating at 70 °C for 1 h, TLC analysis (CH 2 Cl 2 /MeOH, 20:1) indicated the reaction was complete. The solution was cooled, acetone was then evaporated and the aqueous acidic residue was slowly neutralized with slightly more than the equivalent amount of solid NaHCO 3 . The resulting solution was extracted with CH 2 Cl 2 (4 × 50 mL). The combined extracts were washed with H2O (3 × 100 mL), dried over Na 2 SO 4 , filtered and concentrated to give a light yellow oil. Purification by silica gel flash chromatography with 1%-8% MeOH/CH 2 Cl 2 elution afforded the diol 22 (20.58 g, 98% yield) as a colourless oil. Rf = 0.24 (5% MeOH/CH2Cl2). M.p. 57-58 °C (lit. m.p. 58-59 °C [3] 3 .73 (dd, J = 5.8 and 11.5 Hz, 1H, one of the CH2-1 group), 3.82 (dd, J = 3.7 and 11.5 Hz, 1H, one of the CH2-1 group), 4.01 (m, 2H, CH2-3), 4.10 (m, 1H, CH2-2), 6.90 (m, 2H, aromatic H-2 and H-6), 6.97 (m, 1H, aromatic H-4), 7.28 (m, 2H, aromatic H-3 and H-5). 13 C-NMR (150 MHz, CDCl3) δ (ppm): 63.7 (C-1), 69.0 (C-3), 70.5 (C-2), 114.5 (2C, aromatic C-2 and C-6), 121.3 (aromatic C-4), 129.6 (2C, aromatic C-3 and C-5), 158.4 (aromatic C-1). HRMS (EI): calcd. for C9H12O3 168.0786; found 168.0778.
2-Hydroxy-3-(phenoxy)propyl pivalate (23)
Trimethylacetyl chloride (14.6 mL, 118.62 mmol) was added to a stirred solution of diol 22 (19.0 g, 112.97 mmol) in a mixture of CH2Cl2 and pyridine (1:1, 120 mL) at 0 °C under an argon atmosphere. After stirring at 0 °C for 1 h and at room temperature for 1.5 h, the reaction was quenched with crushed ice (60 g) and the solution was partitioned between CH2Cl2 (200 mL) and 10% aqueous HCl (300 mL). The resulting layers were separated and the aqueous phase was extracted with CH2Cl2 (3 × 50 mL). The combined organic extracts were washed successively with H2O (250 mL), saturated aqueous NaHCO3 (250 mL), brine (250 mL) and dried over anhydrous Na2SO4. Filtration and evaporation in vacuo furnished the crude ester, which was purified by flash column chromatography over silica gel with gradient elution 5%-10% AcOEt/hexanes to afford the pivalate 23 [4] 
2-(tert-Butyldimethylsilyloxy)-3-(phenoxy)propyl pivalate (24)
tert-Butyldimethylsilyl chloride (18.50 g, 122.71 mmol) was added in one portion to a stirred solution of alcohol 23 (25.8 g, 102.26 mmol) and imidazole (9.05 g, 132.94 mmol) in anhydrous DMF (130 mL) at 0 °C under an argon atmosphere. The reaction was allowed to proceed for 18 h at room temperature and then quenched with crushed ice (50 g). The resulting mixture was partitioned between hexanes (100 mL) and H2O (200 mL). The aqueous layer was extracted with hexanes (3 × 50 mL). The combined organic extracts were washed successively with H2O (250 mL), brine (250 mL) and dried over Na2SO4. Filtration and evaporation in vacuo furnished the crude product as a light yellow oil, which was purified by flash column chromatography (silica gel, 1%-2% AcOEt/hexanes) to give tert-butyldimethylsilyl ether 24 (35.27 g, 94% yield) as a colourless oil. Rf = 0.5 (10% AcOEt/hexanes). FT-IR (thin film) ν (cm 
2-(tert-Butyldimethylsilyloxy)-3-(phenoxy)propan-1-ol (25)
Diisobutylaluminum hydride (1.0 M in toluene, 236.0 mL, 236.0 mmol) was added dropwise over 20 min to a stirred solution of pivalate 24 (34.6 g, 94.39 mmol) in anhydrous THF (300 mL) at −78 °C under an argon atmosphere. The resulting mixture was allowed to warm to −20 °C for a 
